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Accelerating inflation in the late 1970s and early 1980s led to renewed
inter~st

in empirical testing the causes of inflation. Although several

possible

caus~s

of inflation have been suggested, all can be broadly

d i v ide din tot w0 ma j 0 rca t ego r i e s.

The fir s t i s the key ne s ian

0

r

structuralist explanation asserting that inflation is directly caused by
real shocks in some sectors of the economy. These exogenous shocks can be
due to many factors, such as global crop failures, increases in prices of
raw material, and other factors of this nature. The real shocks lead to a
contraction in output which in turn increases prices. The price increases
.:

are subsequently accommodated by an
Ac cor din g tot his ex p 1 a nat ion,

expansion in the money supply •

the s to c k

0

f m0 ne y i sen dog e no usly

determined. Causality is always assumed to flow from changes in prices to
changes in the money supply!. Consequently,

the price level is exogenously

determined 2 .
Monetarists, on the other hand, regard money as an independent source
of economic disturbance. In their view, autonomous increases in the money
supply cause prices to change. Ultimately, changes in the money supply lead
to price-level changes, leaving the economy's real output unaffected 3•
Consequently, the stock of money is exogenously determined, not the price
1ev,e 1. Ther.e fore, accordi ng to monetari sts, causa 1i ty flows from the money
supply to nominal income.
Th-e oretically there exist two key closely related issues. The first
d.e als with the question of causality in the money - income relationship.
The se-cond addresses the quest i on of the effects of monetary changes on the
two components of nominal income, namely the price level and the real
output. Essentially, the key theoretical issue is whether changes in the
money supply lead only to changes in the price level (the monetarist long-

2

run position) or whether the real

in~ome

is permanently affected (the

keynesian position)4.
Since agriculture is viewed as a highly competetive sector of the U.S.
economy. prices within

thi-s sector are highly flexible. Because of the

flexibility of food prices {retail), it can be postulated that

changes in

the money supply may lead to rapid increase in food prices leaving real
agricultural output unchanged (monetarist position). Alternatively, food
prices may be determined by exogenous factors, such as a crop failure, and
the money supply may adjust only -passively to accommodate higher prices
(keynesian position)S. As the agricultural sector is often subjected to
external shocks, issues deal ing with chang.e s in the money supply and its
effects on agricultural output and prices become critical. For instance,
monetization of large federal deficits may have important impacts on real
income of the agri-cul tural sector.
inflation on real interest rates and

Other issues include effects of
cons~quently,

input costs in the

agricultural sector. These questions ·and others neccessitate a close
examination of the r.elati-onsnips existing betw.een macro influences in the
economy and broad sectors, such as agriculture. This relationship between
macro variables and micro-level entities can be of crucial importance,
especially from the economic

~olicy

point of view.

Testing the relationship between the retail and farm-level variables
accomplishes two major objectives. First, it can measure the speed of
ad jus t men t

0

f ret ail p ric est 0 c han g.e sin m0 net a r y v a ria b 1e s. Sec 0 nd, i t

may also indi 'c ate the impact, if any, of monetary changes on the actual
real farm product. The test resul ts should

be

of speci al interest to pol icy

makers, agricultural producers, and agribusiness as they contemplate the
possible impact of government pol icy on the farm product and retai 1 food
prices. (onsequently, the purpose of this paper is to search for empirical

3

evidence supporting one of the two above-stated theoretical positions, as
the y r e 1 ate tot h,e U. S. a g ric u 1 t u r a 1 sec tor. This may pro v ide a bas i s to
judge first the influence of changes in the money supply on the nominal
product of the U.S. farm sector, and second the effects of monetary changes
on retail prices and real output of the agricultural sector of the U.S.
economy.
The study is divided into two major parts. Initially, the bivariate
causality test procedures based upon the Hsiao (1981, 1982) minimum final
prediction error ,(FPE) causal ity detection method are employed to test the
d i r.ecti on of causa 1i ty between the money supp 1y and nomi na 1 farm product.
This method is extended to the trivariate analysis in the following
section. The main pupose of this extension is to gather empirical evidence
on the effects of monetary changes on the two components of nominal farm
product: the price level and real farm product.

II. Empirical Considerations
Numerous empirical causal ity test procedures are based on the -concept
of causality outlined by Granger (1969)6. Several

empirical studies using

the Granger causality test procedures to analyze the macro data of the U.S.
economy hav·e been conducted in the past.

Thes~

studies include the

pioneering work of Sims (1972). Recent contributions to the Granger-type of
causality testing include the works of Geweke, Meese, and Dent (1983);
Hisa~

(1981 and 1982). These studies attempt

a causal relationship

-between nominal income, approximated

Guilkey and Salemi (1982); and
to establish

by nominal the GNP, and either Ml or M27.
A number of empirical studies address the question of causal flow from
the money supply to agricul tural prices. Bordo (1980) finds that changes in
the money supply have a significant impact on agricultural prices.

4

Lawrence ( 1980) shows

that the U.S.

money supply and the stock of

international reserves had an important impact on commodity prices in the
1970s. Similarly. Chambers and Just (1982) find evidence of causal flow
among the U.S. money supply, the general price level, the exchange rate,
and domestic agricultural prices. Barnett, Besseler, and Thompson (1983)
deploy

Granger-ty~e

causality tests to test for the causal flow between the

U.S. money supply and the domestic agricultural prices.
Although the above-outlined studies of the U.S. agricultural sector
have

undoubtedly

mad~

significant contributions to the literature. they

may be deficient in two areas. First, even though the causal flow may be
empirically established from money supply to prices, this does not rule out
the possibility of at least a

~artial

causal flow from the money supply to

the real output of the agricultural sector. fheoretically, the questioll of
whether changes in the money <supply affect real output as well as prices is
of crucial importance. The important issue is essentially whether an
expansionary monetary policy can i.nduce more real output in the
agricultural sector {keynesian position}, or whether it merely affects the
prices (monetarist position).
The second important issue concerns the appropriate lag speci fication
of each test equation. With the

ex~eption

of Hsiao's (19B1 and 1982) work,

most studies rely on the arbitrary lag selection in their causality
testing. The causality test results obtained through the arbitrary lag
selection may be unreliable because the distribution of test statistics can
be sensitive to lag 1ength 8 . The fPE

procedure developed by Hsiao (1981)

solves the problems associated with an arbitrary lag selection. It also
provides a powerful causality test method. Consequently, this procedure
{FPE} is used throughout the study.

5

III. Optimal Lag Selection: Bivariate Results
Hsiao's (1981) procedure combines the minimum final prediction error
(FPE) criterion devoloped by Akaike (1969a, b) with Granger's (1969)
definition of causality. According to Akaike (1969a). the estimate of
FPEy[Y(m). X(n)] is defined as

T + m+ n

+

1

= T - m- n - 1
wher e man dna r ~ t h-e n umb e r

. Oy{m,n)/T

0

f

1 a g son

(1)

Y and X res pe-c t i vel y, Tis the

number of observations. and Oy is the sum of the squares of residuals.
Using the minimum FP£ for the optimal lag selection is equivalent to
applying an approximate F test with varying levels of significance.
Therefore, Hsiao's optimality criterion of minimizing the mean-square
prediction error avoids the conventional ad hoc selection of 5 per'c ent or 1
percent lev,e ls of significance. Consequently, this procedure overcomes the
type I and type II errors associated with classi-cal hypothesis testing.
Hsiao outlines three possible outcomes in causality testing. X is said
to cause Y if the prediction of Y using past X is mor·e accurate than
without using past X. feedback occurs if X causes Y, and if Y causes X.
finally,

X and

Y can be

either

statisti<:ally

independent or

'Contemporaneously related. In t ·h is case, X does not cause Y, and Y does not
cause X9.
In our proced,ures, we follow Hsiao's method. Using the first definition
of causality {step 1), Y is treated as a on-e-dimensionalautoregressive
process. The FPE is then computed varying the maximum order of lags from 1
to 15. Once the lag operator for Y is set, it is assumed that X is the
manipulated variable controling the outcome of Y. The FPE criterion is then

6

used to determi ne the 1ag order of X (step 2), ho 1ding the order of the 1ag
op.e rator on Y determined in st,ep 1 constant. Stated di fferently. the "best"
univariate model is selected for Y and then the "best" bivariate

model is

chosen assuming the same number of lags for Y as established in the
univariate model.

The next stage involves comparing the smallest FPEs of

steps one and two. If the former is small er than the 1 atter, then a onedimensional autoregressive representation for Y is used. If the opposite is
true, then by definition X causes Y. Finally, the above steps are repeated
using X as the initial variable.
In our calculations X represents the money supply with Y representing
the nominal farm product. We use three different measures of the money
supply, namely the monetary base (B), MI , and M-2. Nominal farm income is
measured by nomi na 1 gross farm pr{)duct (NGFP) ID. In our further stati sti ca 1
calculations, we use data for th.e real gross farm product (RGFP) and the
food at home component of the consumer price index (FHCPI)ll. The main
reason

for

using the FHCPI

variab1-e is its obvious suitability for

measuring inflation at the retail 1ev.el of agricultural prices. Quarterly
data from the first quarter of 1959 to the

secon~

quarter of 1984 are used

for the s e va r i ab 1 est h r 0 ugh 0 uta 11 est i mat ion s. .Q u a r te r 1y d a t a are m0 r e
appropr i ate · than any other shorter term da ta becau se change sin monetary
vari ab 1 es usua 11 y affect cthe ec-onomy wi th a 1 ag

0

f severa 1 quarter s. The

equations are estimated in natural logarithmic f~rm12.
The test results are rep{)rted in Tables 1 and 2. Causality implications
are

0 ut

1 i ned i n Tab 1e 3. Tab 1e 4 pre se n t s the

0 p tim a 1

s pe c i f i cat ion s bas e d

on the FPE of equations 2, 3, la, and 1l. As reported in Table 1, the
smallest FPEs for the monetary base (B), M1 , M2 , and the nominal gross farm
product (NGFP) are with 11,8,2, and 2 lags respectively. Choosing the lag
structure outlined in Table 1 (step 1), the FPE of the bivariate model is

7

TABLE I
The FPE of Fitting a One-Dimensional Autoregressive Process for the
Monetary Base (B), MI , MZ' NQminal ~ross farm Product (NGFP),
Real Gross Farm Product (RGfP), and the Food at
Home Consumer Price Index {FHCPI)

FPE of

FPE of

FPE of

NGFP x 10- 4

RGFP x 10- 4

FHCPI

The order

FPE of

FPE of

of Lags

8 x 10- 4

HI x 10- 4

H2 x 10- 4

1

0.2349

0.5249

0.5835

41.289

28.045

2.4833

2

0.1805

0.5225

0.42i6

41.123

27.435

2.3610

3

0.1818

0.5386

0.4338

42.184

27 . 150

2.3335

4

0.1727

0.5245

0.4373

43.521

27.992

2.3550

5

0.1738

0.5196

0.4409

42.515

28.558

2.2949

·6

0.1694

0.5159

0.4546

43.549

29.091

2.1366

7

0.1747

0.5287

0.4010

44.724

29.930

2.1598

8

0.18079

0.5028

0 . 4~14

4'5.3-59

30.372

2.2345

9

0.1825

0.5189

0.4701

4·6 . 166

31.237

2.2067

10

0.1794

0.5309

0.4772

47.495

31.708

2.1397

11

0.1689

0.5414

0.4259

49. 199

32.810

2.2184

12

0.1746

0.5555

0.4612

49.676

33.998

2 . 1564

13

O. 1781

0.5622

0.4773

51 .499

34.4-65

2.2146

14

0.1847

0.5839

0.4946

53.0.16

35.771

2.2188

15

O. 1880

0.5803

0.4996

53 . 359

36 . 214

2.-220

::<

FP-E

0

f
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TABLE 2
The Optimum Lags of the Manipulated Variable and the FPE
of the Controlled Variable
------------------

.Equations

Controlled
Variable
(Lags)

Hanipulated
Variable

The Optimum
Lag of
Manipulated
Variable

FPE x 10- 4
0.1710

(2)

B (11)

NGFP

1

(3)

NGFP (2)

B

1

(4)

M1 (8)

NGFP

2

( 5)

NGFP (2)

Ml

8

( 6)

M2 (2)

NGFP

4

( 7)

NGFP (2)

M2

1

38.139
0.4766
38.007
D.4177
38.291

TABLE .'
~usollty

Impllcotlons of the FPE Procedure for NCfP, B, M1, ond M2

B
Process

M
1
Impllcotlons

Process
~------

NGFP Pr~:

M..,
Impllcotlons

NGFP Process:

FPE (Step 1)

41.123

41.123 > 38.139

FPE (Step I)

41.123

FPE (Step 2)

38.139

B => NCfP

FPE (Step 2)

38.007

!i1

FPE (Step 1)

0.1689

0.1689 < 0.1710

FPE (Step 2)

0.1710

B -> NCfP

41.123 > 38.007

Ml -> NCfP

FPE (Step 1)

41.123

FPE (Step 2)

38.291

M2 .. > N<TP

FPE (Step 1)

0.4216

0.4216 > 0.4177

FPE (Step 2)

0.4177

41.123 > 38.291

~ Process

Proce$s:

FPE (Step 1) . 0.5028
FPE (Step 2)

Impllcotlons

--~

NGFP Process:

B Proces s:

Process

0.4766

0.5028 >

0.~766

NCfP -> M,

NCfP

&)

M2

~
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TABLE 4

(3), (10) and (11)

Autoregressive Estimates of Equations (L),

Ebuation

z-

Equation 3

Q)e!ficierr-..s
stat.i.st1.c:s

~

~

0.98641

In tQ"P (-1)

S.E. ot:

(-2)

cegressicn

0.0606

GI

2.06

1.1.30
(11.493)
-0.273
(-2.775)

~flclerr.....s

stat.1.stic:s

(t-Gtati&tic:s)

~

~

0.99998

(t-statl.stic:s )

In S (-1)

S.E. ot:

(-2)

regression

0.0038

Dl

1.95

(-J)
(-04)

F

2322

lnS

(-1)

O.lSl

1.366
(12.698)

F

104050

(3.082)

(-5)

-0.481
(-2.6431)
0.3U
(1.647)
-o.3li
(-1. 587)
0.164

(o.a)))
(~)

-0.0)4
(-0.176)
-0.074
(-0.)80)
0.074
(0. )87) -0.080
(-0.425)
0.)63

(-7)

(-e)
--

(-9)

(-10)

(2.012)

(-ll)

In tCFP

-0.298
(-2.906)
-0.002
(-0.880)

(-1)

Eauaticn t 1

Ebuaticn fO

Cbef! icients

<be.!ficients
stat.i.,s4-...!cs

~

0.78499

S.E. o!

In R:;FP (-1)
(-2)

ro:;JreSS icn

0.0<476

{W

1.983

(-)

In fHCPI{-l)
F

s+-....atlstics

(t-Gtatistics)

Lags

61.909

In B (-1)

0.484
(4.699)
0.028
(0.245)
-0.006
(-0.063)
0.120
(1.539)
-0.015
(-{J.237)

~

0.99912

S.E. ot:

lAgs

(t-sta~...ics)

In fHCPI (-1)
{-2)

regressicn

O.Oll

Dl

1.862

(-)

(-4)
F

8101
(-5)
(~)

In R:;FP (- 1)

(-2)

1.178
(ll.)78)
-{)'0)1
(-{J.206)
-0.186
{-1. 219)
0.269
(1.110)
-0.570
(-).812)
0 . 277
(2.79)
0.021
(0.715)
0.041
{1.270)
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computed by testing the order of lags of the second explanatory variable
from 1 to 15 (step 2) while maintaining the original order of the first.
The specification yielding the smallest FP£ is reported in Table 213.
The summary of the causality implications is given in Table 3. The test
results indicate that feedback exists between Ml and the NGFP as well as
between M2 and the NGFP. However, when

the monetary base is used as the

measure of money, then a direct causal relationship between the monetary
base and the NGFP is established. Consequently, using the monetary base as
an approximation of the money supply gives empirical support to the
monetarist position concerning causality in the money-income
Empirical evidence

presen~ed

r~lationship.

in Table 3 suggests that it is the change in

the monetary base that leads to subsequent changes in nominal agricultural
sector income.

Using the monetary base as a proxy for the money supply we

find no empirical support for the structural ists assertion

of the

endogeneity of the money supply with respect to retail food prices. This
evidence accords with the results

report~d

Barnett, Bessl-er, and Thompson (1983).

What

recently among others by
is of special ,e mpiri-cal

interest is the fact that although the causality implications of our study
agree with those of Barnett,

Bessel~r,

and Thompson, our causality testing

technigue is different 14 • Thus our statistical analysis appears to vali~ate
the i r resul ts.
Results reported in Table 4 also indicate the size of the impact of
changes in the monetary base on the nominal farm product. Since there
appears to be a unidirectional causal flow from monetary base to the
nominal farm product, an indication of the magnitude of the effect of
changes in the money supply on the nominal farm product can be obtained by
considering the coefficient of the lagged monetary base variable in

12

equation (1). Although this number should be interpreted with caution ,
+0.151 indicates a substantial positive effect of changes in the monetary

base (B) on nominal gross farm product (NGFP).
Using Ml and N2t the Keynesian position cannot be rejected, as we find
evidence of the

fee~back.

This would suggest that both of these measures of

the money supply are somewhat endogenous. One possible explanation for
these results can be found in the economic theory itself. Economic theory
suggests that only the monetary base can be regarded as being truly
exog.eneous, since both of its components are directly under the control of
the federal Reserve lS . Ml is defined as m.B, where B is the monetary base
and m is the money

m~ltiplier.

Several components of the money multiplier

are endogenous 16 • Similar theoretical arguments apply to M2. Consequently,
we fin d no inc 0 n sis ten c yin the c a usa 1 i t y res u 1 t s roe po r ted i n Tab 1 e 3.
These results are theoretically justified, and empirically expected.
IV. Trivariate Results
The bi vari ate resul ts reported above provi de useful

i nformati on about

the role of money as a .causal for<ce in determining the nominal farm product
i nth e U. S.

a g ric u 1 t u r a 1 s-e c tor.

In the cas e

0

f

the m0 net a r y bas e ,

empirical evidence suggests a unidirectional causal flow from money to a
-nominal agricul tural product. However, the causal ity test procedures does
not indicate to what extent the monetary changes affect the two components
of nominal farm product: price level and real farm product. According to
monetarists, changes in the money supply can eventually only affect the
pri-ce level leaving the real output unchanged 17 . Keynesians,

on the other

hand, claim that under conditions of less than full employment, changes in
the

money

supply

can

permanently

affect

the

economy's

output

and

employment lB • Resolution of this important issue requires empirically
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identifying the existence and strength of the causal flow from the monetary
base to agricultural prices and real farm income. This evidence can be
obtained by employing a simple trivariate analysis.
The Granger method for testing causal relationships in bivariate
contexts can be extended to multivariate formu1ations 19 • However, the
Granger method has two serious drawbacks. In the first place, as previously
explained, its reliance on the arbitrary lag length selection may seriously
influence the test results. Second, increasing the lag length rapidly
diminishes the

d~grees

the FPE procedure is

of freedom. Both of these problems are overcome when

~xtended

to a trivariate context.

To carry out a trivariate analysis with

resp~ct

to the U.S.

agricultural sector only, it was necessary to find a measure of

infla~ion

within the agricultural sector alone. Consequently, neither the consumer
price index, nor the GNP deflator, nor any other inflation measure of
avera 11 economy's pri ces cou1 d serv-e . thi s purpose. The food at home
component of the consumer price index (f"HCPI) can be regarded as a useful
proxy for reta i l-leve 1 pr i ce change sin the agri cu 1tura 1 sector. There fore,
the quarterly data for the FHCPI are used throughout

t~e

trivariate

analysis. The trivariate results are reported in Table 5. The format of the
trivariate results reporting is adopted from Hsiao (1981). The last two
rows of Table 5 enable us to draw inferences about the direction of the
causal flow from the monetary base to agricultural prices and a real farm
produ.ct. There appears to be evidence of a causal flow from the monetary
base to both components of nominal farm product. Addition of lagged
monetary base term to the .pri ce-l eve 1 'equat i on reduces the FPE from 2.0882
to 1.9197. Similarly an inclusion of the lagged monetary base t.erm to the
real output equation reduces the FPE from 23.6617 to 22.7634. This implies

14

TABLE 5
Trivarriate Results. Causality Testing by Computing Final
Prediction Error of the Controlled Variable. a

Equation

Controlled
Variable

first
Manipulated
Variable

Second
Manipul ated
Variable
( 1ags)

RGP-P ( 3)
B

0.9407
0.1689

( 11)

2.1366

FHCPI (6)
-( 8)

RGFP

('9)

FHCPI (6)

( to)

RGFP

( U.)

FHCPI (6)

( 3)

( 3)

FPE x 10- 4

'FHCPI ( 1)
RGfP

23.-6617
2.0882

(4)

FHCP I ( 1 )

8 ( 1)

22.7634

RG>FP

B ( 1)

1.9197

(4)

aNumbers in Parentheses are Lags for Minimum FPE

15

that the impact on monetary variable on nominal farm product operates both
through the price-level changes and the real output changes. Consequently,
both food prices and real farm product are affected by increases in the
money supp 1y.
A rough indication of the magnitude of the effects of monetary changes
on both of these variables is indicated by the values of the lagged
coefficients of the monetary base variable in each equation. These results
are reported in Table 4. In the case of the real farm product equation (lO)
the coefficient of the lagged monetary base
....;.

;s negative 0.015 with the

corresponding t-statistics of negative 0.237. The same coefficient in the
p rice - 1eve 1 e qua t ion (11) e qua 1 sO. a59 wit h t he t - s tat i s tic s 0 f 3.048 • An
interpretation of these results is that the monetary variable has an
insignificant negative impact on the real farm product and a substantial
and quite rapid positive impact on retail agricultural prices.
The slight negative impact of monetary changes on the real farm product
can b.e attributed to the price structure of the agricultural sector.
Although undoubtedly the final
competetive markets,

agricultural products are sold in

inputs are often purchased in 01igopo1istic or

monopo1isti-c markets. {)ligopolistic sellers can pass pric.e increases onto
buyers.

However,

farm·e rs who se 11 thei r products ; n competet i ve markets

cannot pass these input cost

in~reases

onto their customers. Consequently,

this cost-p"ice s(]ueeze may have negative effects on the real

farm

product 2{). Our resul ts confirm thi s theory. Furthermore, the test resul ts
indicate

that the major

impact of monetary changes on a nominal

agricultural product operates through changes in retail agricultural prices
and not through changes in the real product of the agricul tural sector. It
appears also that this impact occurs rapidly.

16

v. Conclusions
This study investigates two relaeed theoretical issues. First it
analyzes the question of causality of money in the money-income
relationship, and

s~cond

monetary changes on nominal

it analyzes issue concerning the effects of
~etail

prices and real agricultural output. Our

investigation is focused on the agricultural sector of the U.S. economy.
One motivation of this study is to determine the effects on monetary
chang.e s on nominal output and the price level in an essentially competetive
sector of the U.S. economy. Another motivation is to ascertain the impacts
of monetary po 1fcy on income to the agri cul tura 1 sector.
The minimum FP£ causal ity testing technique used throughout our study
overcomes some of the inherent difficulties associated with the causality
t-ests rerying on the arbitrary lag selection. When the 'FPE causal ity test
procedure is utilized, a unidirectional causal flow is established from the
monetary base to a nominal farm product. This result is in accord with many
empirical causal ity studies of the -entire U.S. economy as well as with many
recent studies of the agricultural sector of the U.S. economy. With respect
to the agricultural sector, the novelty of our study lies not only in
relying on

a different causality testing method, but also in emphasizing

testing for the causal relati·onship between the money supply and nominal
f~rm

product. Therefore, our analysis has not been limited to investigating

the effects of monetary changes on agricultural prices alone. On the whole,
our causa 1 i ty test r·e sul ts confi rm the monetari st posi ti on wi th respect to
the nominal income determination in the agricultural sector.
An important ·c ontribution of our study is contained within our
trivariate analysis. Although many empirical studies provide useful
information about the role of money as a causal force in determining
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agricultural prices, the resolution of the issue of the effects of monetary
c han ge son the t W'O com po n·e n t s

0

f the nom ina 1 far m pro d uc tis per hap s

0

f

even greater importance.
The results obtained in our study can be of major importance for
ana 1yzi nd the e ffec ts of monetary pol icy on the U.S. agri cul tura 1 sec-tor.
We find that the impact of monetary changes operates both through the price
level changes - and the real output changes. Furthermore, our results
indicate a strong positive impact of monetary changes on agricultural
retail

prices and a negligible negative impact on the real farm product.

One interpretation of these results is that an expansionary monetary policy
has an important and immediate
imp act

0

nth e roe a lou t put

0

impa~t

on agricultural prices and a negative

f the U. S. a g ric u1 t ur a 1 sec tor. Co n seq uen t 1y ,

economic pol ici.es, such as moneti zation of the federal government debt
appear to have a negative external effect on the U.S. agricultural sector.
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Notes
1.

The origins of the debate of the exogeneity versus endogeneity of the
money supply can be traced to the eighteenth century Bull ionist controversy and the Currency-Banking School debate of the 19th century.
Recently this debate has been carried on by monetarists and
keynesians. For a further dis-cussion of these issues see, Becker and
Baumol (1952), Humphrey (1974), Makinen (1977), and others.

2.

This cost-push explanation of inflation asserts that true origins of
inflation can only be found among the supply side factors; such as
crop failures, excessive wage claims, and increases in the cost of
essential raw materials.

3.

This long-run results can be expected to hold if income velocity
remains unchanged, and if all price level changes are correctly
anticipated by the market participants.

4.

for a detailed ,explanation of this point, see friedman (1970, 1971,
and 1972), Tob i n (1972), Pat ink i n (1972), and 0 t he r s.

5.

For this explanation to hold true it is explicitly assumed that any
changes in the price level ar.e passively ac·commodated by the monetary
authorities through an increase in the money supply. For a further
discussion of this view, see the Radcliff.e Report (1959), Gurley
(1960), and Olivera (1970).

6.

The Granger (1969) causality approach states that X2 causes Xl causes
X2 if and only if Xl(t) is better predicted by employing the past
hi story of X2 than by not doi ng so. .

7.

Si ms (197 2) i n t rod uce sal sot he m0 net a r y bas e as
variables.

8.

'Biswas and Saunders (198'5) use the Granger causality test procedure to
test the exogeneity of Ml, M2, and the monetary base in the moneyincome relationship. Their study finds that the causality test results
are directly depend-ent upon the arbitrary selection of the lag
structur~. Therefore, the causality test pro~edures relying on the
arbitrary lag selection may yield ~nreliable results.

9.

F-or a further dis.cussion of causality, see Hsiao (1981, pp. 90 - 91).

10.

Monetary data were obtained from various issues of the Federal Reserve
Bulletin. The nominal and real gross farm product data were obtained
from the National Income and Product Accounts of United States, 1929 76 (1981), and from the various issues of the Survey of Current
Business.

11.

The food at home consumer price index is published by the Bureau of
Labor Statisti'Cs.

12.

The natural log form specification aleviates problems associated with
the nonstationarity of variables.

0

ne

0

f the t est
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13.

For a more detailed description of this procedure, see Hsiao (1981,
pp. 92-93).

14.

Barnett, Bessler, and Thompson (1983) use the Granger-type causality
testing procedure which relies on the arbitrary lag selection.

15.

For a further dis-cussin {)f th-e exogeneity issue and some empirical
evidence, see Cagan (19.65), Brunner and Meltzer (1964), Fand (1970),
Andersen and Jordan (1969), and others.

16.

Siegel (1982, pp. 135-144), describes these components.

17.

This outcome is, of course, the long-run result. In the long-run money
is neutral with respect to any real variables in the economy. In the
short-run, or the tran sit i on peri od, money may not be neutra 1. For a
further discussion of this point, see Makinen (1977, pp. 29-94).

18.

Keynes (1936, pp. 295-96) outlines this point.

19.

Jarrett and Selody (1982) utilize a trivariate

20.

For a further discussion of this point, see Lins and Duncan (1980).

analysis of this kind.

20
References
Aka ike, H. 1 9 6 9 a . S tat i s tic alp red i cat 0 rid e n t i f i cat ion.
Institute of Statistical Mathematics 21.

An n a 1 s

• 1969b. Fitting outor~gressions for prediction.
-----Institute of Statistical Mathematics 21.

Annals of the

0

f the

Andersen, L. C., and Jordan, J. L. 19b9. The monetary base: Explanations
and analytical use. Monthly Review 50. Federal Reserve Bank of St.
Louis (August).
Barnett, R. C.; BessLer, D. A.; and Thompson, R. L. 1983. The money supply
and agricaltural prices. American Journal of Agricultural Economics
(May) •
Becker, G. S., and Baumol, W. J. 1952. The classical monetary policy: The
outcome of the di scuss ion. Econom i ca (November).
Bi s was, B. , and Sa u n d.e r s , P. J • 1 98 5. M0 n e y - inc 0 me c a usa 1 i t y : Fur the r
empirical evidence. Economic Research Institute Study Paper # 85-15.
Utah State University. March.
Board of Governors.
va r i ou sis s u,e s.

Fe~eral

Reserve System. Federal Reserve Bulletin,

Bordo, M. D. 1980. The ~ffects of a monetary change on relative commodity
prices and the role of long-term contracts. Journal of Political
Economy 88.
Brunner, K., and Meltzer, A. 1964. Some further investigations of demand
and supply functions for money. Journal of Finance 19{May).
Cagan, P. 1965. Determinants and effects of chang~s in the stock of money,
1875-1960. N·ew York: Columbia University Press.
Cn a mb e r s, R. G. , and Jus t, -R. E. 1 98 2 • Ani n ve s t i gat ion 0 f the e f f e c t
monetary factors on agriculture. Journal of Monetary Economics 9.
Committee on the Working of the Monetary System. 1959. Report.
The Rt. Hon. Lord Radcl i ffe, G.B.f.). London.

0

f

(Chairman:

Fand, D. J. 1970. Some issues in monetary economics. Review, (January).
Federal Reserve Bank of St. louis.
friedman, M. 1970. A theoretical framewDrk for monetary analysis.
of Political Economy 78 (2, March/April).
Friedman, M. 1971. A monetary theory of nominal
Political Economy 79(2, March/April}.
Fr i e d man, M. 1972. Co mmen t son c r i tic s. J 0 urn a 1
September/October}.

0

Journal

income. Journal

of

f Pol i tic alE con 0 my 80 { 5 ,

21

Geweke, J.; r-1eese, J.; and Dent, W. T. 1983. Comparing alternative tests of
causality in temporal systems: Analytical resul ts and experimental
evidence. Journal of Econometrics 21(February).
Granger, C. W. J. 1969. Investigating causal relationships by econometric
models and cross-s.p ectral methods. Econometrica 37(3, July).
{i u ilk e y,

D. K., and Sal ,e mi, M. K. 1 982. Sma 1 1 sam p 1 e pro per tie s 0 f t h r e.e
tests for Granger-causal ordering in a bivariate stochastic system.
Review of Economics and Statistics 64{November).

Gu r 1 e y, J. G. 1960. Th.e Rad c 1 iff ere po r tan d e vi den c e: Are vie war tic 1 e.
American Economic Review 50(4, September).
Hsiao, C. 1981. Autoregressive modeling and money-income causality
detection. Journal of Monetary Economics 7.
------. 1982. Autoregressive modeling and causal ordering of economic
variables. Journal of Economic Dynamics and Control 4.
Humphrey, T. M. 1974. The quantity theory of money: Its historical
evolution and rol~ in policy debates. Economic Review (May/June).
Federal Reserve Bank of Richmond.
Jarrett, J. P.; and Selody, J. G. 1982. The productivity-inflation nexus in
Canada. Review of Economics and Statistics 3(August).
Keynes, J. M. 1936. The general theory of employment, interest, and money.
London: Macmillan.
Lawrence, R. Z. 1980. Primary commodities and asset markets in a dual istic
economy. Paper presented at USDA/Universities Consortium for Agri- ·
cultural Trade Research £onference on Macroeconomic Linkages of Agricu 1 tura 1 Trade. Tuscon, Ar i zon a (December 15 - 17).
Lins, D. A.; and Duncan, M. 1980. Inflation effe.cts ·on financial performance and structure of the farm s~ctor. American Journal of Agricul tura 1 Economi cs. (December).
Makinen, oG. E. 1977. Money, the price level, and interest rates:
duction to monetary theory. New Jersey: Prentice-Hall, Inc.

An intro-

Olivera, J. H. G. 1970. On passive money. Journal of -Political Economy 78.
Patinkin, D. 1972. Friedman on quantity theory of money. Journal of Politi ca 1 Economy 80{ 5, September /Octobe,r ).
Seigel, B. N. 1982. Money, banking, and the economy: A monetarist view. New
York: Academy Pre ss.
Sims, C. A. 1972. Money, income, and causality. American Economic Review 62
Tobin, J. 1970. Money and income: Post hoc ergo propter hoc?
Journal of Economics 84.

Quarterly

22

u.s.

Department of Commerce. 1981. Bureau of Economic Analysis, National
income and
product accounts of United States. 1929-76. Statistical
Tables Washington D.C.: Superintendent of Documents.

u.s.

Department of Commerce. Survey of Current Business.
various issues.

Washington D.C.,

